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(54) SEMI-TRANSMITTING TYPE UQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the reduction of 
contrast due to reflective characteristics of the boundary part 
of a reflecting part and a transmitting part, especially reduction 
in contrast against external light made incident from a 
specified direction, as to a semi-transmitting type liquid crystal 
display device having a diffuse reflection electrode having 
surface ruggedness on the reflecting part of a pixel and having 
a transparent electrode in the transmitting part of the pixel. 
SOLUTION: In the semi-transmitting type liquid crystal display 
device, having the diffuse reflection electrode 10 having 
surFace ruggedness in the reflecting part R of the pixel and 
having the transparent electrode in the transmitting part T. a 
side, which is not parallel with any of the sides forming the 
effective screen frame or the pixel pattern of a liquid crystal 
display panel, is provided in an aperture pattern of the diffuse 
reflection electrode 10, corresponding to the transmitting part 
T of the pixel. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 




http://www1 9.ipdl jpo.go Jp/PAI /result/detail/main/wAAAoAa4sYDA41 4098951 PI .htm 



2003/12/03 



(19}B4cB^»/]- (JP> & §9 ^ 11^ & ^ (A) 

4#gg2002-98951 
(P2002 -98951A) 
(43)4iBB0 ¥fi!6l4^4^ 5 0(2002.4.5) 



F I f-73«-r(^) 
G0 2F 1/1335 52 0 2H0 9 1 

1/1343 2H0 9 2 



(BDinta* mim^ 

G0 2F 1/1335 5 20 

1/1343 



(2i)ttia## 


9IBS2000—28g389(P2000— 289389) 




000002185 












^JiK12^9 ^22B (2000.9.22) 




ym^A)mit&)\\ 6 TS 7«35^ 








mm ^ 








)io9c»ftjnK«a;n6TB7«35^ 














azmmm 


fiJSF mff 








*35ci5a;iiK4i:aiii6TB7«35# yr. 














(74) A 


100095588 








#3a± mm^fit s (m«) 











(54) \3mo4^m\ ^mBmmsk^^m 



(57) [^ft] 




1 ^^(o^mj&mm^mmTjk^mo lo 

hUP;^ hlg^J^JSRL/. 'e©:7:r hUi^x m*:7* h 

[000 1] 
[0002] 



4$P§20 02-98 95 1 
2 

u^^^-y^^m-ti>is^ m^^i 1-242226 
[0003] BTf^cD^^. mmi^-v ^m^^^^)\^<o9\^ 

( 0 0 0 4 J 0 5 tt. ^(o^^m.mm^nm7r^mrjm 
c<Dxii-c«. as (a) «:7n*r<fc^«<:. m^m 

?J<yi^yn>Jg3^S:T^^>Ftt«:^5^SI 
jJ^«;t/y=i>»SF^>2x;^5r (TFT) ^J^fiS^ 

[0005] <J>:CC. Jgra«»K5 ^grJBfiW^ (0 5 
(b) ) . ®ra^l^5ic«xc;^>yccj:0r3>t>^ 
F;f^-;UH,s. H,oiii^cr>^iag|JT<?)PiPaJ^ff^^ 

T©v--xsijio6v--x^ss,im-^i^. m> 

rj>^^ hjf^-.il/Hto^/M/rTFTOFU'Y^Dijl 
D^FU-O^eD.^J^^-r-S (05 (c) ) , 
[0006] ;>CCC. fi£ifeJSI*me{C-^;^^aMlMIi!i^t* 

FU5;^;^FJ17^fiagL (135 (d) ) . CCDl^l 

S.Xii F U-Y >^D, i^ii^<h^A:ae><DI^2 ©n> 
5?^^ F^^-jPH.s, H„i. iii«cc«3a^TCC*rt£l//c 
m^^•^-><?:^?^^•r^ (05 (e) ) . 07{C7n-r 

<DR?^^^■5^->2 1 J&Wr^v;^^2 2 (06) M 

6C<i:tCJ:0. l^lOr?* ^^S✓:^^®7<D-'^•^-:::.> 
yccJrDtf 6nfcttt^»7 a^^j:/d6*^0C^Jf$r-2>. 

m^^mi>X^mL. y^V^JV^^yy^XJ^^-::^,^ 

(05 ( f ) ) . 

[00071 ^J^CC, @*(D]83SaT<Dil?««S^JI5«T 



3 

OI£tS6^l4m@l O^^fi^-r^ (05 (h) ) . 
[00081 C ^ or . gglftffllT F TSS^^^T-S. 

[0009] 

\<oy* hiyiy:^hmi^^^^-^>^'r^t. 08Cc 

fiststi^ms 1 0 09 tc^j^-r <t ^ cc. jrc^ffiar^ 

*7a±K:j^^$n/ct£tStJ^mSl 0*i. ^CCCAI^ 
a^T<Die^ep<0^ffi3^j:«;ISCSt*^l 0«. 51'3^L* 

[0010] M^. 0 1 1 

mgi ortcc^MSPT^urg:^?^cDpa□^^•^-->*^^ 

aaiTOtcfjro-CC*^. 01 OCCn^-Tct^JC. iS 
i^in7>-^;l.3 0{CJ^^$n/ciKW®^^fKI^'r^B#«C 

<mmt. mibx^<mi^tii>c^trj:^. ^^x. 
f^m^mm^^^)\^(fCxm'ri>9\'yt(cMvx. 3> 



(3) i^ra2 0 02-9 8 95 1 

4 

[0 0 1 1 ] CCOJ:^^cPgM6C^tO. ®^<D 
[0012] 

X. m^(DmM&^(x:Mjt^LfcW:^siMm^(oma^^^- 

r^ct. 01 oo<^:^tc?SB^^^/^•:^;^o^ii^ 
[0013] EP^, iii^<Dj^gI50C^MlinQ 

mm^miri>^mimM^^mmrcib-yx. mmom 

[0014] ^fc. :*^^mkt. mmcomm^icmmm^ 
i^x vm^y* V ^jvif^y ^x^<^-:^>if'ri>ct 

yjWiX$>^x. y^ hiyi>:<h(D}^n^^^-:yRz^^m 

[0015] 

so [^59(0^ftOJB!S] iUT. 0ffi^r#MOo-:?. 



[00161 ^^mommmmm^^^mt. mn^^ 

TFTS«©s8ii«:ab/cD, mmm^ I (fCT F T ^ftm 

(c) ) as-cti. m5(<.fjkLfcm^^tmmtr^ct 
[0017] -e©^. s« 1 ±tc^ 1 <z>^ * h ue^x h 

y y ^^:7 ^'C/^*1>-J^>y-rec<^:«:J:^). iri 

(d) . (e) ) . 20 

[00 18] iyfy^LUiA^. *l^?^cc*jc>rw. »ri<D 
^mom^^mnk^mi)^. m-^o^mm^mvm i o 

i^>;h®©m^^*ar->(0Tia7x^^n«CCL. PgP 

[0019] tjiii^ *:^^tc*ji^r . m\(oy * VVly 
j&s-c^-S. L/c3&s-:>r. mi©:7*huj^x 

1002 0] */c. PaP^^tS'->©Tia7xtC. 50 



«Fra20 02-98 9 5 1 
6 

r*WJ5:a«rmT-5«:*/c 0 . TS7 x cOJBttt U 
ig2«:^TJ:^c<:. tt«<*7 a(DOajp^<DraR^«: 
»o/cfl^iO. CcDtt1^(*7 a±(c?J$fiS$n>SJ£fi&JS 

t^@i o<ogap^N-^->cDTia*«. fiSftJtJSi^^s 1 o 

tj:hCt^P}±X^i>. Lfci)^-yX. SatCTnt-**:^ 
tc. c<Di^^gp<DJS5^^1 OtcAS*-r*^3fe^m*?K: 

[0 02 1 ] *^^6C*JC^T. ^l<0:7:r h Ui^;^ hJl 

7<Dg§P/<^r->ec. «s^7^^^•^;K0W«^ii®^X« 
-J^Cc^/tO. SltC7n-rJ:^k:. PgP>'^*df-><^)Ti27 

(oiicm-r ^fi2;s^tJ5l^msop§p>'^• ^ - > 4>i^«<d/n' 
mi^^^-:y(o^m-^xm^fmiimci>ct^m 

[0022] 3^C*J. ^%^©^^3aM«B^^^g<DiJ 
r^>J:c^ (05 (f ) ) „ 

[002 3] mi<D:7:f Hx$^;< 7(D^Vt$r-:^> y 
-SCtCCcfcO. ^SPCcMig^e^^^^L/ (135 

(fir) ) . ^hi^^mm^jmi.. ^<o^mim.m^<o 
^gpcc^ct;o/i:pgp>'^-i5f-->^j^^-r^ (05 
(h) ) , fcfcv. ^mm(mu^^^-:y\ix. ^orift 

<h[5ieio^P>rs^^><hr-2>o 
[0 0 2 4] c^ur^i6n/cTF 

[0 02 5] fe^±. ^mn^. :^^Y2^^-vnm.<oTF 



(5) 



[0026] 
[@MO@^^j:i^il^] 



2002-9895 1 



8 



[08] mk(mmm^^^^^^-=-'>^\jic.. m 

[091 t^<DT F Tg«(D»rM0r * 5 . 

[010] -mjtj:^ m^^^^:i^j\^<Dnmi^m<Dm. 

[011] m^^^^}i^itaifrf^mk<omnim(omm 
0r*^. 

mmm. zo -v^v^xi^^ so 

G-y-h. s-v-x. Sx-y-xm 



[01] [02] [031 





F^' — 2H091 FA02Y FA14Z GA02 IAL7 

2H092 GAll GA13 CA29 DA24 3A26 
3A46 I0V04 LA06 M^OS MMS 
NA25 PA08 



No. I 

'>•<•- ^ ft « %83#'2002^8^ 

m^mamRmmTFT-LCD -hr-tft- 

"HR-TFT/Advanced TFT for Cellular Phones 
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Masahiro Shimizu KazuhikoTsuda Yohzoh Nanitaki Naofiimf Kimura 



8!^miSI-|S©-r-57*-rX:^U-f t LraS^^iftTL^-SRltaTFT-LCD (HR-TFT) ti¥- 
SiSSlTFT-LCD (T K/^r^^hTFT) $ig«L/=« C*l,f,<DTFT-LCD(±«l3t5a)&|*MLCDlr 

Recently, the function of cellular phones has t>een evolved rapidly, and a high perfbnnance 
display has been demanded for cellular phones. Reflective type TFT-LCD (HR-TFT) and 
transflective type TFT-LCD (Advanced TFT) are suitable for cellular phones, because 
they can express vivid color and smooth animation. These types of TFT-LCD will grow as 
a display for cellular phones, more and more. This paper describes the structure and the 
performance of HR-TFT and Advanced TFT, and outlines the method of reduction in the 
power consumption of TFT-LCD, that Is important for cellular phones. 
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Table 1 Performance of various displays. 
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1 . SItSTFT-LCD (HR-TFT) 
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t!§*roisi#t^ LCD (4. m 1 f-ip-r i 5 {-jRS-tr 
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Fig. 1 Schematic iigure of conventional reflective type LCD. 




TFTetefnent Reflective electrode Insurator 

0 2 HR (Highly Reflective) -TFT<D«IJ& 

Fig. 2 Schematic figute of HR (Highly Reflective) -TFT. 




@3 MRS (Micro Renective Structure) a>^i& 
Fig. 3 Schematic figure of MRS (Micro Reflective 
Structure) . 
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Fig. 4 Scattering properties of MR (Micro Reflective 
Structure) . 
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Fig. 5 Comparison of HR-TFT and various papers. 
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Fig. 6 Schematic figure of Advanced TFT, 
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«2 T K/O;^ h TFTOjaSttfig 
Table 2 Peiforatance of Advanced TFT. 
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Fig. 7 Comparison of contrast ratio in outside illumination 
intensity. 
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technology. 
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